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H*IHI#©BBI] 

[Rtf H 1 ] »Baffll**0«l6*fllitfc»lli5WiaP 

<!: i ct)— mmmzmtt \ ct- kmr*** 

If 3Sffl»*#r * J: 3 icHWi* tifcSWf «». 

m*m 2 ] r*h 1 EMommmz^T. ±e 
c 

[R#Si3] H**2E«©SMf«*lca5^T» ±13 

'J7i*» \ci3-m i )—9?<(* 

y — sf 5 -r * £ y sfli Lfcii«ffli*a©sffl«*©s 
«* 1 y 7<7)ji»i^-M'>xij:iiJ)n-r * <fc 5 fcft*B££-t 

[R*H4] RSi^ERflJRWRSfcfcl.^ ±E 

aHM»<Dasffi++y7tt» ica-hiu-^^^ 

TP-KX^y^tf^VKflfS?**:^ ICS-Kffl 

y - y? -r * «t y Sffl Lfcs*RE*iJM>g«fl»<©s 
[»ra 5 ] nam i K«<o«tflj«*ic«5^T» ±e 

SffltlEIUKli. ±ESffl»tfaSflfl»*iaiLT^* 
MB i»«»*JOTHlf**ff± U ±Bii)(0«nS«f»$ 

[fl#« 7 ] R$g 1 E«©SHf **lcfit"T» ±E 

i c t - mmmt. giro** y rsrwb toy* 
*<tj«r*Rs*pv*iEj8»i, as«*p 

*£ja»w\ ±ERRR«8*P'y*tf£tf*ftT^& 

[R*58] R*JS7E«©»»«*fcfel*T. ±E 

jani*pv*£j8»tt» ±ews3iimi*p 

a * tt±EffiffliM8» t * + - 5># > 7<D»tt *# 
itU ±E«E*J»5Hi»fl 5 ff±«»©««*Kt»r« 

[H*B9] H«W7E«0«flf*ll*lcfe^T» ±E 

£11? p y -7 £RWi±EjSffl* J: y saMMi^tfsa* 
hT^*BBtt±Eff±«i}©tttt*«atr*«i6« 5 f«ft 

w*m 1 o ] nn i E«©«*R*icfci,*T» ± 

E I C73- KiMSttWEEn^Sfllfll^OWIA 



#-X»ffl|altt**iU ±E3HI*Py*£J8Rtt±E 

*-x«aiiaa <t y aa**ifc#-xwn-w*» ±e# 
$rvr&. 

[R3W11] M^7Ee®fll»S*lcfc^T. ± 
E I Ctj- K»«»ttiS««*®»7fc©filll«(** 

m mm 1 2 : r *h 1 1 E«o«»*i*t!:fi^Ts 

±E2&«'7 p y *ftJWW*±Ey>Kvy«<9ftrtE» 

d; y nzfr sm£©Rntt±E 

tssriis. 

[R*H 1 3 ] R#« 1 EBOMMISlc&^Tt ± 
E2£«Wtti»«fll***iar4fci6ffl3S6flWI«Isltt*« 
U RaHtfM«B8B±E^fl:J:y3flMi?4>£R£ 

*rsffi«a»fl«i**X73L. RS<t«ttRR<e«(;: 

[fl&X 1 4 ] MSB 1 ERflHHWBcfc J3l*T» ± 
El C*-KilflM«J\ I C*-KBy-*7-f*frS 
®S«fS^*S«-r*/'c46©Sfll7'V7 ; ^P'f;Ui:. I 

c*j- Kffl y-*7**fc^«*«i»rr*fca&<D2& 
«7Vx*:K/u^ s*iT*c££ft«fcT*Jll»« 

[MOR 1 5 ] M*JS 1 4E«0«W«*lcaB^T» 
±ESffi7V7 1 ^P-f;l/S0 : Sft7V7 1 ^II'r;Utts ± 
E5SMt7Vx^-P'f/HCJ:-3TtfiE*tl4««®3*» 

±E5M7'vx*p<;u*mar*swc5»73iR]®ai 

*#ElSc««T*J:3tf:. EE*ftTi**Efc«*« 
[R$9I 1 6 ] R$« 1 EEO«»*l*lCfiLNT. ± 

e 1 c*- Ka«»«, 1 ca- Kffly-y^-f * tfli 
*«ais«r*fci6®i3iafliy*>^^P'f^t, ess 

[If ^B 1 7 ] R«q[ 1 E«®*1IW»*JEfe^T. ± 

[if xm 1 8 ] r^sr 1 ee® i c a- Kffl y - jf 5 

■f * ® 7 > 7 1 ^ =1 -f / U i: R 7 V x ^- □ -f ; Ufi* 6 © Sfllffl 

*®R«*ttair«rc»a>ttastti:R«3ftiaHW)aj73 

73*hfcR*MB*fflBT*fctt©«»«BBttfcR« 

/fc»®«R0tti:RSR0R^6®afll«*«»:y7VT i 
^-SEitifll^^^sEr ^. /ctocDSEitilHliKt ±ES 
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[000 1] 
[0002] 

[ftfcflSffi] Jfi^s mtSWRs PHS (Personal Ha 
ndyphone System) , PDA (Personal Digital Ass 
i stance) If <Dffi«iifS4S*gil6^S U itie^ii 

ffiassauaeaai** y < m* aaasa* 

$gji<f^-y h9-**rtLT1ta*3tfiT*T-*a« 
ttUgs GPS (Global Positioning System) fcfijffl 

[0 0 0 3] *draSI*fj5fc4M)l C*-Ktf 

flKWBStlTl**. I CJb-Ktt^U^y^tW)* 
-KlcIC (Integrated Circuit) *flW&A//£*&«) 

t* y , «**- K«t y EtiMtf** < . aaaa* 
[0004] \cti- MztomtMti&tii&itfito*. 

»4. anSUi. »-KflMi(c«fflLfcl|T* I C*7- 

=ct;u«aku i c^-Kffly--?'v'r^<D7>7 1 ^- 
□-r;utoH«)««is^ic<fe'3T, aatflrassfir 
etui, *E»©«a*«fflr*t)©Ta5»j, i c 

*-Kffl l J-^7'f*©a-f;bt I Cfc-RDP'OW* 

[0 0 0 5] ICa-KHU-*5-f*frS#aMHM> 
I C*j-pvD&«, as, TyJMTtt, I C*-K 

y. r-****c 

[0006] #atta<*> i ct- K^e i ca- Kffly 

-$f5'f*'\fl!>2&ffl, IPS. ±ya«Ttt. I C»-K 
fl!)3'f;K)!)ftW*»b*«*Ctf«:J:y. IC»-K« 

y-^5'T*©=i'f/wc3ipia*«sii*a<b***. ctv 

lis ftfiXfy* (P-KXf-y*) XliftMSP (□ 
-Kt-?aU->a» tmZHZ, COtZ. \ Cti 

®c«as*i*. 

[0007] mmkv i c-h-vt i ca-Kjay- 
-< ^ ©MoafiK*j^T» t y afltt± y aft? 



PBSa (ASK : Amplitude Shift Keying) tiMtm 
**l«o atSaSKliAS K 1 0 0%gfS<!:AS K 1 0 
%%mftS>*. A S K 1 0 0%m®<D®-£. ^IHfl^tf 
*7©WM?U:fflTC>** *tf -BP tft »J » *>©»B 
Ttta«fl>***tfl 0 0%£ft£o A S K 1 0%£P 

%t*ys *V©aB?tta«©***tf 1 0 0%i5 

[0 0 0 8] A S K 1 0 0%%mTU*7<Dm3TU* 

Mtf»<ft*J:3l::v +f U7SW7*tU7^ffl^ 
3*5£*flMJT*. ASK 1 0%3WTtt» *7 

©WHTtv 9 0%0>a«iti { »Sh*frS. 9 0%<7)m 

*iWK*ti*. ffiot. x-^asicfciaasa* 

[0009] 

s«aic» i c*-Kay-y5-f*K»a**ft^*i 
iffts*\ afiF^a*?*^. M»na i ca- k» i 
c-h- h-ffly-^-r *ic«a**s«8aifl'ftt^ i 
ca- Kau-y^-f 4ricm*©aa*Taifi*-ttft«- 

[ooio] *^<7)gw«, i ca— Koaaaa* 

[0 0 1 1] *^<DiWl*. StW4ffi*ro«Bg^s «e 

mmtif y ?s < » * + * •> =. * - Kaa. * \*v » h 

[00 12] 

i*. »niaffla«(o«a«ax.rc»uafls^ i c^- 
K©«a*a?trc i c*- Kaaa^«*u n i ct> 

ea«lc*oT£ffi£T*fci&®SflS&lfaift»**a 

-r* 0 ±ei c*-Ka«»oa«»tt» p-Kt^a 
*aar«. ±EaMBffl*©afli*+y7tt» ic*- 

Kffl y - <f7-f * TP- K7-< -v yiztttstzt 

i c»-Kffly— jf5-f*«fc»JSfliLfca«aa* 
iW>gftflH^)§fi*+ y 7©aa*a^xttaiiQ-r* 
* 3 £te;ffi£*|-rSo ±i3Sfflfl^oiSfi+ + y 7iis 
I C1j- Kffly-^'f^TP- KX-ry^tf*>lc» 
JSr^i:*, ICJS-Kfl'J-^^'JMLfti 

«aa*aosffiffl*©sfli*+ y 7ic«LTffitt«* 

[0 0 13] fifoT, MWifcJtitf* Bt^iS^ti I C 
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[0 0 14] *awfcj:ti«. ±fB§fsa5i*iii!i? | J}#*] 

tt» ±E36fll»fl 5 aifll(t**3£fll LT^*IBtt iHffll» 
[0 0 15] *««3l«:J:*itf. ±E I C*- KM* 

s«fl»«fc y its-aiMi * □ y * %?£f$,tzmm / ? 

□ •y*£fi£S5i:, aSfl*P«y**£jST *fctt©a&ffl* 
py*£jS«£*5U tta£ffl*P'y*«fefiE3Hi, ±IH 
tSa-SSffl * p y * tf tffi* ftT l*ftl* *ttttfMH» 

«*p* ±Eira*wia*p 

^ * tt±Ett« JtRS v 7<0W)itZ19± 

l> ±iE«E*j»««iifi«ff±ii«iott»*ii»r«« 
««**«. 

[0 0 16] *»WtCJ:tll#. ±E3S«*P')'*£J8» 
[0 0 17] *»WlcJ:h«» ±13 I C* - KiM0» 

r*#-xw«**mr*rci6o*-x«iuiatt*if 
u ±E2£fi? p ^4iiEaBB±E<K-xttajs»* y 
m**nrc?K-xiiiiBTtt, ±Eff±*ffl<o«tt*ni« 

[0 0 18] *«WH:«feti»» ±E I C* - Kii«»tt 

aMifli*<oii7«©iiiii*a«i*-e:4^vifvf«** 
tj«r*/-c»fl!)yvt;>^ffl*siaia»**T*. ±e 

£ft* P y *£jjWtt±E*Vt:v*OT£aEKJ: y 
«rvev^fll*fl«4a*tiTfl 4 6BfS«)JIBIBB±E1»± 

[0 0 19]^T> Settle, 

So 

[0020] **wi5:j:ti«. ±tz&mmmmismt 
±E5M* * y sM«*<DS«*a-rsfl*»!ii*ffl* 
s«o****M«ir*ii(*jfiM«ntiE**r«. 

[002 1] fitoT, aMfl^flMaSfcMftttfcT* 
[0 0 2 2] *8EKJ:*<t. ±E I C*>- KiMV 

*rr*. ±ESflt7yx*a-rjW6tfi3«7>7 1 



*af/l/tt, ±EaSfi7Vx^-a-f;wcJ:'3TSja*n 
458iS<7)5-5. ±EWI7 , Vx*a'f/l/*Jta-r*El/' 

[0 0 2 3] Sfol, W17>x^a-riW=J:oTWl 

[0 0 2 4] *3WJlE£fttf. ±E I C*- KiifllS 
(Da&Sfltf'yT^a-r/l/i:. tt»»I7;/x*3'ni/tt: 

4^*Aa»«P*fiT4g{i»£**T4. 

[0 0 2 5] «EoL gfflfl»©»*tf'J»ar<TtK § 

[0 0 2 6] *»BKJ:titf» ±E I C*j- KafflV 

<7>i«Sttffl£&4c:<h6 ,; ??4fr6s IC*-K»«» 
0MHM6H*** < f 4 C t T»*4. 
[0 0 2 7] *RHU:j:4fc> I ca-Kffl'J-^-f 

«aE»tB»aig»©Bi^*ii«r*n:46osMWi« 
bb fcKsmmisitt * y ntotiMim*m*9Bt 

*ffi**fflST4fcttfl5**0SiaBfcs Sfir—?* 

y 7«*tc*«-r*fc46©fflH0»tBaEwg 

0B»igBfc**U ±E5flMM[s]Bli5ffifl«®lS 

* *aa ft «icif jwr 4 fci&® s WW**] wiEsrr 

4. 

[0028] 

*4. m, i ci3-Fmm2tmh 

a«»3 £*»«si»jw«4 fc**rr*. i ct>- k& 

iltt0#£M£H C*-Kfliy-*7f *5 
£affiT4Efctf?*4J:5lclllJS**u l Cij 

mmmtmrnummttu aBBttt 5 s - 

<. ftffBK phs (/\-yt;l//\>7-f*>v'7T 
Lx) v PDA (/\°-V^l/7 r v*^;b7 , ->X^>h) » g 

[0 0 2 9] I C*-Ka«»2t#»«S!l C*-K 

- Kt©IHIJcT» WWS^U:J:y«*ai«i**»Br 
«. TyiifllT'tt. I CA-K«U-y5-f*5«)a-r 

iWc*+'j7«iMt«***». ±ya«T-«, ica 
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£U»*fH&*-tt*fc*&l;: I Cft- Kfl)7Vft3 
YJl/fcftOTi (P-Kt^aU— >a» fcfrtf*. 

[0 0 3 0] ilfttCflLT, *WPtt, ICa-KiHt 
»2timWZ\ C*-Kffl'J-y5'T4i5 0IH©afll 

3M?tts I C ft - Kaffiff 2 tt I C ft - Kffl 'J - 5 
-T * 5 ©7>x*a -f/UJ: y JMffi* hfeffitflretSfl 
T*. ±yiiflT'B, I Cft- K«l»2tt I Cft- K 
ffly-$T7'f*5«>n-K*-fy* (ft^X-T'yf 1 ) 

mawEf»***n:»tcji«ifli**affliT*. 

flH£K«fcoT, I Cft— Kffl'J— $ 5<Dn— KX 

flWESff Lfc <h *n«»»ft»fi3, 

[0 0 3 1] I C*-KS'J-y5-f*5i I Cft-K 
ffl^lSP 2 4>M4>affl(2> mZUs I S O 1 4 4 4 3 
»T**ifl!>?*oT<U\ I S0 1 4 44 3»#&ttBt 

I Cft-K£ I Cft-KJBy-#3-f*®M<oa«7'P 

[00 3 2] H8*#!HLT, i c»-K«y-y5-r 

*5frs i c»-Kafli»2'\«>a6flis BP?, Tya« 

^WEt*. T'JaiKtt, ?7**+y7*ffifllL3:l/» 

ffi«*ss*sc*ffiffl-r5. H8Att, ic*-h*afsa5 
2* i CA-Kfflu— jT7-f*5*yafir*T-*© 

fltSU EI8Bte. Z©Mr-*ti:ttT*Mlfl» 
fl5f»*3Vf. HSW><»:3U:, X*-h7U-Z^ K 

o, xh^77u-A, tt^-tifnawi^c, a. 

B, ClcSHStl*. B, CttHS©* 

SHflWO* 13. 56MHz Ogffi* + 

■J7«*«fcy*ja**i*. m*im»w:, 13. 5 6 

MHz (Dgfll* + y 7WttW>t« L*lv*7 

1 oo%ASK%m*&%tzm£zmwLTct\ 1 0 

%ASKJEl(*ffifflLT**l\ 1 0%ASK£P<7)J§ 
£Ktt* M*IWi*0*7«)aiJ»?t., SM#9 0% 

[0 0 3 3] 09^#SSLT, I Cft- KaflTO2frS 

i c*-K«u-y5-r*5'\©asfl, BP-^ ±ya« 
*iwir*. ±yafiittt, *7*+y7*«ar** 

StfcttffiT*. H9At*s I C*-Ka«»2fl»5 I C 

sr. atflHWfl»tt»iM!> * a ic-y-7* + y 7jw*s 



r*IHBfc»ftL<H.S(lllBfl!)»*ftt>*lc*-3Tftl«* 
tit. tf7+*y7tfSSL*^»Mtt. SftSIEffi^ 
^7 r *+y70«afc»tt. **U3 , «» 
80)1/167*5 8 4 7. 5 KH zT'*5. El 9 D 

»fc*7*+y7fl t SaL4^»#tt» 13. 56MH 

z«asfli*+y7'j:y«w*n*. H9ei*i 3. 56 

MHz©35Hl*+y7©tt*iaT»*. H9F©^Vtf 
[0 0 3 4] I C*-Kaffi32fr5 I Cft-Kffl'J- 

«^?5^, ±yafli©i§^ i cft- 

RM»2lc*-3Taa*ti*aSfflMI*H:» I Cft-K 

m (p-k^-7hu—>3» flre&eoftttfrefHh 
r M++y7*jT«*r«t3Jctt*a»iLrc 

tt«j:yi soflOHftutttffiicT. *n 

tttUgttfttfXK (P-K^aU— >3» fl»*» 
fllLfcOtPWifi:IM^*f73. 
[0 0 3 5] H2*#RRLT I C ft- Kaffi»20)«JS 

«*bwjt i c ft- Kaftffi 2 1* i c ft- Kffl y - 
?5 5 fre^fi^gffrsrc^ogfizvT 1 ^- 1 

»oas«7vx^2 1 tM@an otaifliaii2ot 

tSa^P-y^ifi£H]»3 1 t#-Xfl*4Jas»3 2 t 
AGCfll*^j«|H]tt3 3 tjUffi^Py ^*l«0»3 5 4; 
ffl^5Qais]K4 0<!:^^-r5o 
[0036] I Cft-KaflgP2liM(CEISL^^P< ; E 

u«*T*tf» c©/tuowbyic» ^KafflSP3cD 

yty<HWStiTJ:t\ I C»-RM»2l£flW* 

n^nasnE v d d ^Kafigp 3 comsfip * y (nm 
*tiT*i"#» »* l< I*, i eft- iqm«2i*tf 

«§;l*«»8«l!l*1WaT*. I Cft-KafflBP2tffi| 
A*WWW**«B«CfclEJ:y» ICft-Kafll 

gP2<DiitiiH]ffi«, ?mwwm*®mzztft-Z' 
*«6^e, i c*-Kaflt»2©a«Eii***<-r* 

[0 0 3 7] SHOOK 101*. Sffl7Vrt1 1*^6^ 
Sflff««4l «r * IWJiHI WilSftf M*«SK 1 
2 tM«*alslKOffl73©lS*B<DaK«!*«ffi-r3/i:46 

©«»@ai 3t«asKJ:yai73*nfe«**»sga 
ic««r*fc»oaBBaBSKi 4 ta»B»«iaKoia 
*«x-*«*ica«r*fci6©aimaKi 5 4^^-r 
*. jMfi0K2oi*, as»7 s -*«affl**y7'«*jc 

SIS-r5fc46©SIS[H]K2 3<!:SP[h]»2 3fr6©3Sfl 
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[0 0 3 8] SWMfflslBl 2ttgH#J 

m\® (ago mg£«u AGCfi*&as»3 3 

lCj:oT£J8*ftfcAGCffl*lE«*:oTJitWJ»*aill 
WfcBBT*. (SfoT. SflPMfflsKftl 2fr6ti}*l2*i 

*gflMi*©jf«tt» Sfflft*oat*i=BfcsriiMc- 

[0 0 3 9] m\K£Zt. SfiltfNHslBl 2B, ±a*a 
RTB«B*ffihU «Bffltttt*H»r*7'J-X«tt 

2 0fc<fcoT2M«*!i 5 4JS**lTl , '4B* ftt!lT4. 

Si7VTt1 UCJ:oTt§fS?tl5o 8SoT, 
SflPMBIslBl 2tfffflbLT^4£» SfflttMB&l 2 
BKfHBiSfiET. *«Ttt. 2£ffi*«\ SfllM«[s]» 

So 

[0 0 4 0] ttS*P-y*4/i8El»3 1(i» SffiitMiE 
*W#BLTI«*IWl*ny*»£«T*. IM* 

[004 1] #-X«*£j«H» 3 2 tftSl=]B i 

£/£[°]B3 5K«*S£*l*o H8D**ISLT«UI!Lfc 
«fc?fc, <K-XBBH\ S«fl»*S«LT^SBfctS 
l*T, aBS»BJtM-7fl>i:*T**. ^K»^*7© 
«t * , 1 0 0 % A S K §ft* + 'J T'tffcS L 

&L\ M« 1 0%ASKSI7B, SB»JBtf*7<0fc 
9 0 UFffSttT*. #- 

X«*ttBS*Pv*£tf0»3 HctWsSti*. # 
-X»B«K Ha^ny^S»astt3 1 #6111***1* 

p * ^ fflw^x* vy* ne»br*. 

[0 0 4 2] &ffi?P-y?£fi!6lH]B3 5l*, SsfHi*<& 

as«++y7££jsr*fc»®*py**£j8r*. * 

PLL (7i-XP7 7;U-7) |slB£d&. PLLH 
BOtetaJtREB^ #B«**fcLTMJl*Pv*£ 

«3 1 #*Pv**£jSLTloftio£*fc» tftffltt 

iw#iMtt-*i:i5-fl»tf£fifc**u plleki* 

3Efi£l°]B3 1 fr6*Py*#lMJ*tiTl*fcl*£*l*. 
7 'J -XW&MWtStiTl**. *m<D'Mfe? a ■> ?s 

$I°]B3 5©7y-X«BW\ *IC3-30»&(C, ft» 

r*. 

(2) #-x#wsar*i:*s ws*-x»b 



(3) yvtfvyjHB 

[0 0 4 3] JW\ aSflMIWtrt*tlT^*t*tt» 
B39 P-y7^fi2(E]B3 1 tt*Pv**£j8Ufct\, ± 

yaflitTyaflitt* itaaHcTXSfcfTfoft*. fto 
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(54) MOBILE TERMINAL 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a mobile terminal having a function of an IC card. 
SOLUTION: The mobile terminal has a mobile communication section provided with functions 
of a mobile communication terminal and an IC card communication section provided with 
functions of the IC cardand the IC card communication section has a reception section and a 
transmission section for wireless communication with an IC card reader/writer. A 
transmission section of the IC card communication section transmits a transmission signal of 
the amplitude shift keying (ASK) for generating functions equivalent to those of load 
modulation in order to activate a load switch detection section of the IC card reader/ writer. 



CLAIMS 



[Claim(s)] 

[Claim 1]A personal digital assistant constituted so that it might have a mobile 
communications part provided with a function of a mobile communication terminaland the IC 
card communications department having a function of an IC card and this IC card 
communications department might have a receive section and a transmission section for 
communicating by radio between reader writers for IC cards. 

[Claim 2]A personal digital assistantwherein a transmission section of the above-mentioned 
IC card communications department transmits a sending signal which is a waveform which 
generates a function equivalent to load modulation in the personal digital assistant according 
to claim 1 . 

[Claim 3]In the personal digital assistant according to claim 2a transmission carrier of the 
above-mentioned sending signalA personal digital assistant having a phase which decreases 
or increases amplitude of a carrier reception of an input signal of amplitude modulation which 
received from a reader writer for IC cards when Rhodes Izzi corresponds to one by a reader 
writer for IC cards. 

[Claim 4]A personal digital assistant when Rhodes Izzi corresponds to one by a reader writer 
for IC cards in the personal digital assistant according to claim 2wherein a transmission 
carrier of the above-mentioned sending signal has an opposite phase to a carrier reception 
of an input signal of amplitude modulation which received from a reader writer for IC cards. 
[Claim 5]A personal digital assistantwherein the above-mentioned receive section has a 
receiving amplifying circuit with an automatic gain control function in the personal digital 
assistant according to claim 1. 

[Claim 6]A personal digital assistantwherein the above-mentioned receiving amplifying circuit 

has the function to suspend automatic-gain-control operation while the above-mentioned 

transmission section has transmitted a sending signaland to maintain a state in front of a 

stopin the personal digital assistant according to claim 5. 

[Claim 7]The personal digital assistant comprising according to claim 1 : 

A logic clock generation part in which the above-mentioned IC card communications 

department generates a clock for logical operations from an input signal. 

A function to have a transmit-clock generation part for generating a transmit clockfor this 

transmit-clock generation part to suspend operation when the above-mentioned clock for 

logical operations is not generatedand to maintain a state in front of a stop. 

[Claim 8]In the personal digital assistant according to claim 7the above-mentioned transmit- 
clock generation partA phase comparatora charge pumpand a voltage controlled oscillator 
which make reference frequency the above-mentioned clock for logical operations are 
includedA personal digital assistant having the function to suspend operation of the above- 
mentioned phase comparator and a charge pump when the above-mentioned clock for logical 
operations is not generatedand to maintain a state in front of a stop of the above-mentioned 



voltage controlled oscillator. 

[Claim 9]A personal digital assistantwherein the function in which the above-mentioned 
transmit-clock generation part maintains a state in front of the above-mentioned stop in the 
personal digital assistant according to claim 7 while a sending signal is generated from the 
above-mentioned transmission section operates. 

[Claim 10]In the personal digital assistant according to claim 7the above-mentioned IC card 
communications department has a pause detector circuit for detecting a pause period which 
is equivalent to OFF among binaries of amplitude of an input signal of amplitude modulationA 
personal digital assistantwherein the function in which the above-mentioned transmit-clock 
generation part maintains a state in front of the above-mentioned stop in a pause period 
outputted from the above-mentioned pause detector circuit operates. 
[Claim 1 1]A personal digital assistantwherein the above-mentioned IC card communications 
department has a dumping signal generating circuit for generating a dumping signal which 
attenuates vibration after an end of a sending signal in the personal digital assistant 
according to claim 7. 

[Claim 12]A personal digital assistantwherein the function in which a predetermined period 
maintains a state in front of the above-mentioned stop in the personal digital assistant 
according to claim 1 1 after a dumping signal is generated from the above-mentioned dumping 
signal generating circuit as for the above-mentioned transmit-clock generation part operates. 
[Claim 13]In the personal digital assistant according to claim 1the above-mentioned 
transmission section has a transmission amplifier circuit for generating a sending signalA 
personal digital assistantwherein this transmission amplifier circuit has an automatic gain 
control function which inputs a received-radio-field-intensity signal showing amplitude of an 
input signaland controls a size of amplitude of a sending signal based on this received-radio- 
field-intensity signal from the above-mentioned receive section. 
[Claim 14] A personal digital assistant having a receiving antenna coil for the above- 
mentioned IC card communications department to receive an input signal from a reader 
writer for IC cardsand a transmitting antenna coil for transmitting a sending signal to a 
reader writer for IC cards in the personal digital assistant according to claim 1. 
[Claim 15]In the personal digital assistant according to claim 14the above-mentioned 
receiving antenna coil and a transmitting antenna coilA personal digital assistant 
characterized by a thing which penetrate the above-mentioned receiving antenna coil among 
magnetic flux generated with the above-mentioned transmitting antenna coiland which is 
arranged so that magnetic flux of a counter direction may offset each other mutually. 
[Claim 16]In the personal digital assistant according to claim 1the above-mentioned IC card 
communications departmentA personal digital assistant having a transmission section linked 
to a transceiver antenna coil and this transceiver antenna coil for transmitting and receiving 
a reader writer for IC cardsand a signaland a receive section which has a variable input 
damping part linked to the above-mentioned transceiver antenna coil. 

[Claim 17]A personal digital assistantwherein the above-mentioned IC card communications 
department uses a cell as a power supply in the personal digital assistant according to claim 



1. 

[Claim 18]A signal wave form outputted from a receiving amplifying circuit and this receiving 
amplifying circuit for amplifying an output of a detector circuit for detecting amplitude of an 
input signal from an antenna coil and this antenna coil of the reader writer for IC cards 
according to claim land this detector circuit. A digital disposal circuit for processing a data 
signal from a demodulator circuit and this demodulator circuit for restoring to an output of a 
waveform shaping circuit for operating orthopedicallyand this waveform shaping circuit to a 
data signallt has a drive circuit for generating an antenna driving signal from a sending signal 
from a modulation circuit and this modulation circuit for modulating send data to a transmit 
carrier signalA reader writer for IC cardswherein the above-mentioned receiving amplifying 
circuit has an automatic gain control function for controlling strength of an input signal to a 
suitable value. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]This invention relates to a multifunctional personal digital assistant 
especially about personal digital assistantssuch as a cellular type communication terminal. 
[0002] 

[Description of the Prior Art]In recent yearsinformation-and-telecommunications terminal 
unitssuch as a cellular phonePHS (Personal Handyphone System)and PDA (Personal Digital 
Assistance)spreadand these communication terminal devices are provided not only with a 
talking function but with various functions. There are a data communication facility which 
communicates information via information-and-telecommunications networkssuch as the 
Interneta position detecting function using GPS (Global Positioning System)etc. in such an 
additional function. 

[0003]On the other handthe IC card for performing electronic commerce is used widely. An 
IC card embeds IC (Integrated Circuit) on the card made from tic [ press ]and its storage 
capacity is larger than a magnetic cardand it can use it as an ATM carda credit carda debit 
cardelectronic moneyetc. provided with the authentication function etc. 
[0004]There are a contact type and a noncontact type in an IC card. Since neither builds in a 
batteryit obtains electric power from the exterior. A contact type communicates electric 
power and a signal by contacting the terminal exposed to the edge of a card for the terminal 
of the reader writer for IC cards. A noncontact IC card builds in an antenna coil and 
communicates electric power and a signal by the inductive coupling between the antenna 
coils of the reader writer for IC cards. This uses the principle of a transformer. 
The coil of the reader writer for IC cards and the coil of an IC card are equivalent to the 
primary coil and secondary coil of a transformer. 



[0005]An induced current is generated in the coil of an IC card by changing the transmission 
to a noncontact IC card [ reader writer / for IC cards Ji.e.the career magnetic field which it 
gets down and is generated with the coil of the reader writer for IC cards in communication. 
Data can be obtained by detecting change of this induced current. 

[0006]The current which flows into the coil of the reader writer for IC cards is changed by 
changing the load of the coil of an IC cardnoncontact the transmission to the reader writer 
for IC cards from an IC cardi.e.going-up communication. This is called a load switch (Rhodes 
Izzi) or load abnormal conditions (load modulation). At this timethe magnetic field generated 
with the coil of the reader writer for IC cards is held uniformly. 

[0007]In a noncontact IC card and communication between the reader writers for IC cardsit 
gets downand goes up with communicationand the career of the same frequency is used by 
communication. There is a method of using the direct modulationcareerand subcarrier which 
use only a career in a career modulation method. Amplitude modulation (ASK:Amplitude Shift 
Keying) is used for a modulating method. Amplitude modulation has ASK100% abnormal 
conditions and ASK10% abnormal conditions. In ASK100% abnormal conditionsin the period of 
OFF of a modulating signalthe size of amplitude will serve as zeroand the size of amplitude 
will be 100% in the period of one. In ASK10% abnormal conditionsin the period of OFF of a 
modulating signalthe size of amplitude will be 90%and the size of amplitude will be 100% in the 
period of one. 

[0008]In ASK100% abnormal conditionsa career does not exist in the period of OFF. 
Thereforethe method of using a career and a subcarrier is used so that the period when a 
career does not exist may become short. On the other handin ASK10% abnormal 
conditionsalso during the OFFsince 90% of amplitude is obtained90% of electric power is 
guaranteed. Thereforethe reactance modulation system by data speed is also used. 
[0009] 

[Problem(s) to be Solved by the Invention]At the time of usea contact smart card must be 
contacted to the reader writer for IC cardsand is not easy to operate. Although it is not 
necessary to contact a noncontact IC card to the reader writer for IC cardsthe reader writer 
for IC cards must be made to approach to a predetermined distanceand usage is limited. 
[0010]The purpose of this invention expands the operating mode of an IC cardand is to make 
it become usable to various fields and uses. 

[001 1]The purpose of this invention aims at giving the function of a personal digital assistant 
not only for a telephone function but for an ATM card functiona credit card functiona debit 
card functionetc. 
[0012] 

[Means for Solving the Problem]According to this inventiona personal digital assistant has a 
mobile communications part provided with a function of a mobile communication terminaland 
the IC card communications department having a function of an IC cardand this IC card 
communications department has a receive section and a transmission section for 
communicating by radio between reader writers for IC cards. A transmission section of the 
above-mentioned IC card communications department transmits a sending signal which is a 



waveform which generates a function equivalent to load modulation. A transmission carrier of 
the above-mentioned sending signal has a phase which decreases or increases amplitude of 
a carrier reception of an input signal of amplitude modulation which received from a reader 
writer for IC cardswhen Rhodes Izzi corresponds to one by a reader writer for IC cards. A 
transmission carrier of the above-mentioned sending signal has an opposite phase to a 
carrier reception of an input signal of amplitude modulation which received from a reader 
writer for IC cardswhen Rhodes Izzi corresponds to one by a reader writer for IC cards. 
[0013]Thereforeaccording to this inventionsince the personal digital assistant can 
communicate with a reader writer for IC cards like an IC cardit can provide a function of an 
IC card. 

[0014]According to this inventionthe above-mentioned receive section has a receiving 
amplifying circuit with an automatic gain control function. The above-mentioned receiving 
amplifying circuit suspends automatic-gain-control operationwhile the above-mentioned 
transmission section has transmitted a sending signaland it has the function to maintain a 
state in front of a stop. 

[001 5]A logic clock generation part in which the above-mentioned IC card communications 
department generates a clock for logical operations from an input signal according to this 
inventionHaving a transmit-clock generation part for generating a transmit clockthis 
transmit-clock generation part suspends operationwhen the above-mentioned clock for 
logical operations is not generatedand it has the function to maintain a state in front of a 
stop. The above-mentioned transmit-clock generation part contains a phase comparatora 
charge pumpand a voltage controlled oscillator which make reference frequency the above- 
mentioned clock for logical operationsWhen the above-mentioned clock for logical operations 
is not generatedoperation of the above-mentioned phase comparator and a charge pump is 
suspendedand it has the function to maintain a state in front of a stop of the above- 
mentioned voltage controlled oscillator. 

[0016]According to this inventionthe function in which the above-mentioned transmit-clock 
generation part maintains a state in front of the above-mentioned stop while a sending signal 
is generated from the above-mentioned transmission section operates. 
[0017]According to this inventionthe above-mentioned IC card communications department 
has a pause detector circuit for detecting a pause period which is equivalent to OFF among 
binaries of amplitude of an input signal of amplitude modulationln a pause period when the 
above-mentioned transmit-clock generation part was outputted from the above-mentioned 
pause detector circuitthe function to maintain a state in front of the above-mentioned stop 
operates. 

[001 8] According to this inventionthe above-mentioned IC card communications department 
has a dumping signal generating circuit for generating a dumping signal which attenuates 
vibration after an end of a sending signal. Afteras for the above-mentioned transmit-clock 
generation parta dumping signal is generated from the above-mentioned dumping signal 
generating circuitthe function in which a predetermined period maintains a state in front of 
the above-mentioned stop operates. 



[0019]Thereforedata can be stably read from an input signal from a reader writer for IC cards. 
[0020]According to this inventionthe above-mentioned transmission section has a 
transmission amplifier circuit for generating a sending signaland this transmission amplifier 
circuit inputs a received-radio-field-intensity signal with which amplitude of an input signal is 
expressed from the above-mentioned receive sectionand has an automatic gain control 
function which controls a size of amplitude of a sending signal based on this received-radio- 
field-intensity signal. 

[0021]Thereforewhile being able to make strength of a sending signal into optimal value and 
performing stable going-up communicationwaste of electric power can be prevented. 
[0022]According to this inventionthe above-mentioned IC card communications department 
has a receiving antenna coil for receiving an input signal from a reader writer for IC cardsand 
a transmitting antenna coil for transmitting a sending signal to a reader writer for IC cards. 
The above-mentioned receiving antenna coil and a transmitting antenna coil are arranged so 
that magnetic flux of a counter direction may offset each other mutually to each who 
penetrates the above-mentioned receiving antenna coil among magnetic flux generated with 
the above-mentioned transmitting antenna coil. 

[0023]Thereforean input signal received with a receiving antenna coil does not contain a 
noise resulting from a signal which a transmitting antenna coil transmits. 
[0024]According to this inventionthe above-mentioned IC card communications department 
has the following. 

A transceiver antenna coil for transmitting and receiving a reader writer for IC cardsand a 
signal. 

A transmission section linked to this transceiver antenna coil. 

A receive section which has a variable input damping part linked to the above-mentioned 
transceiver antenna coil. 

[0025]Thereforeeven if strength of an input signal is smallthere is an advantage which can 
obtain received data. 

[0026]According to this inventionthe above-mentioned IC card communications department 
uses a cell as a power supply. Thereforein an amplifiersince a desired amplifying function can 
be obtaineda communication range of the IC card communications department can be 
enlarged. 

[0027]According to this inventiona reader writer for IC cardsAn output of a waveform 
shaping circuit for operating orthopedically a signal wave form outputted from a receiving 
amplifying circuit and this receiving amplifying circuit for amplifying an output of a detector 
circuit for detecting amplitude of an input signal from an antenna coil and this antenna coil of 
a reader writer for IC cardsand this detector circuitand this waveform shaping circuit. A 
digital disposal circuit for processing a data signal from a demodulator circuit and this 
demodulator circuit for getting over to a data signalHaving a drive circuit for generating an 
antenna driving signal from a sending signal from a modulation circuit and this modulation 
circuit for modulating send data to a transmit carrier signalthe above-mentioned receiving 



amplifying circuit has an automatic gain control function for controlling strength of an input 

signal to a suitable value. 

[0028] 

[Embodiment of the Invention]The example of this invention is explained with reference to 
drawing 1 . The personal digital assistant 1 of this example has the IC card communications 
department 2the mobile communications part 3and the personal digital assistant control 
section 4. The IC card communications department 2 is constituted so that it can 
communicate with the usual reader writer 5 for noncontact IC cardsand it provides a function 
equivalent to the usual IC card. The mobile communications part 3 is just a personal digital 
assistant device which has the same function as the usual personal digital assistantand has a 
talking functiona data communication processing functionand the Data Processing Division 
functionand may be a cellular phonePHS (Personal Handyphone System)PDA (Personal 
Digital Assistant)a car telephoneetc. 

[0029]Communication between the IC card communications department 2 and the reader 
writer 5 for noncontact IC cards is explained. As mentioned abovethe reader writer 5 for IC 
cards communicates electric power and a signal by inductive coupling between noncontact 
IC cards. It gets down and the coil of the reader writer 5 for IC cards is made to generate a 
career magnetic field in communication. In uphill communicationin order to operate the 
Rhodes Izzi (load switch) primary detecting element of the reader writer 5 for IC cardsload 
abnormal conditions (load modulation) are applied to the antenna coil of an IC card. 
[0030]On the other handin this examplea radio signal is used for communication between the 
IC card communications department 2 and the reader writer 5 for noncontact IC cards 
instead of inductive coupling. It gets down and the IC card communications department 2 
receives in communication the radio signal transmitted from the antenna coil of the reader 
writer 5 for IC cards. In uphill communicationthe IC card communications department 2 
transmits a radio signal in order to operate the Rhodes Izzi (load switch) primary detecting 
element of the reader writer 5 for IC cards. With this radio signalthe Rhodes Izzi primary 
detecting element of the reader writer 5 for IC cards performs the same operation as the 
time of receiving a load abnormal-conditions (load modulation) signal. 
[0031]The communication between the reader writer 5 for IC cards and the IC card 
communications department 2 may be based on IS014443for example. IS0 14443 specifies 
the communications protocol between a noncontact IC card and the reader writer for IC 
cards. 

[0032]With reference to drawing 8 the transmission to the IC card communications 
department 2 from the reader writer 5 for IC cardsi.e.going-down communicationis explained. 
It gets down and the reactance modulation system which does not use a subcarrier is used 
for communication. Drawing 8 A shows the example of the data which the IC card 
communications department 2 receives from the reader writer 5 for IC cardsand drawing 8 B 
shows the example of the modulating signal over these received data. Like a graphic displaya 
start frame 1 and 0a stop framethe ********** modulating signal CAand Band C become 
irregular. Each modulating signal ABand C is generated by the combination of one and OFF 



like a graphic display. Drawing 8 C is an enlarged drawing of the modulating signal C. Like a 
graphic displaythe portion of one of a receiving modulating signal comprises a 13.56-MHz 
carrier reception signal. A receiving modulating signal is generated by the combination of the 
one in which a 13.56-MHz carrier reception existsand the OFF not existing. As shown in 
drawing 8 Dthe portion of OFF of the period when a carrier reception signal does not 
existi.e.a receiving modulating signalis called a pause period here. A pause period is explained 
later. Herealthough the case where ASK modulation was used 100% was explainedASK 
modulation may be used 10%. Also in the portion of OFF of a receiving modulating signalsince 
the carrier reception whose amplitude is 90% existsin the case of 10% ASK modulationelectric 
power is suppliedand the clock for logical operations can always be generated in it. 
[0033]With reference to drawing 9 the transmission to the reader writer 5 for IC cards from 
the IC card communications department 2i.e.going-up communicationis explained. The 
method which uses a subcarrier is used for uphill communication. Drawing 9 A shows the 
example of the data transmitted to the reader writer 5 for IC cards from the IC card 
communications department 2and drawing 9 B shows the example of a coding waveform over 
this send data. The Manchester code which does not have a DC component is used in this 
example. Drawing 9 C shows the modulated wave form to a coding waveform. A transmit 
modulation signal is generated by the combination of the period when a subcarrier exists like 
a graphic displayand the period not existing. During the period when a subcarrier does not 
exista transmit modulation signal is one. The frequency of a subcarrier is 847.5 kHz which is 
1/16 of a carrier frequency. Drawing 9 D is an enlarged drawing of a transmit modulation 
signal. Like a graphic displaythe portion of one of a transmit modulation signali.e.the portion 
of one of a subcarrier and the portion in which a subcarrier does not existcomprises a 13.56- 
MHz transmission carrier. Drawing 9 E is an enlarged drawing of a 13.56-MHz transmission 
carrier. The dumping signal of drawing 9 F is explained later. 

[0034]In the case of the transmission to the reader writer 5 for IC cards from the IC card 
communications department 2i.e.going-up communicationthe sending signal generated by the 
IC card communications department 2 operates operation equivalent to a load abnormal- 
conditions (load modulation) signal to the Rhodes Izzi primary detecting element of the 
reader writer for IC cards. Rhodes Izzi of a transmission carrier is equivalent to onethen it 
comesand where phase displacement is carried out so that a carrier reception may be 
negatedit is transmitted. PreferablyRhodes Izzi of a transmission carrier is equivalent to 
onethen it comes and it is transmitted with the phase displaced 1 80 degrees from the phase 
of the carrier reception. By itthe Rhodes Izzi primary detecting element of the reader writer 
for IC cards performs operation same with having received the load abnormal-conditions 
(load modulation) signal. 

[0035]With reference to drawing 2t he example of composition of the IC card communications 
department 2 is explained. The IC card communications department 2 the signal from the 
reader writer 5 for IC cards. The receiving antenna 1 1 for receiving. And it has the 
transmission antenna 21 the receiving circuit 10the sending circuit 20the logic clock 
generation circuit 31 the pause signal generating circuit 32the AGC signal generating circuit 



33the transmit-clock generating circuit 35and the digital disposal circuit 40 for transmitting a 
signal to the reader writer 5 for IC cards. 

[0036]Although the IC card communications department 2 has a memory which is not 
illustrated furtherthe memory of the mobile communications part 3 may be used instead of 
being this memory. Although the power supply voltage Vdd used for the IC card 
communications department 2 may be supplied by the power supply section of the mobile 
communications part 3the cell for power supplies with which IC card communications 
department 2 self is provided is preferably used for it. Since the amplifying circuit of the IC 
card communications department 2 can provide a desired amplifying function by using the 
cell for power supplies which the IC card communications department 2 hasthe 
communication range of the IC card communications department 2 can be enlarged. 
[0037]The receiving circuit 10The input signal from the receiving antenna 11. It has the 
demodulator circuit 15 for restoring to the output of the waveform shaping circuit 14 for 
operating the signal outputted from the detector circuit 13 and detector circuit for detecting 
the envelope of the amplitude of the output of the receiving amplifying circuit 12 with an 
automatic gain control function to amplifyand a receiving amplifying circuit orthopedically to a 
square waveand a waveform shaping circuit to a data signal. The sending circuit 20 has the 
transmission amplifier circuit 22 with an automatic gain control function which amplifies the 
sending signal from the modulation circuit 23 and the modulation circuit 23 for modulating 
send data to a transmit carrier signal. 

[0038]According to this examplethe receiving amplifying circuit 12 has an automatic-gain- 
control (AGO functionand adjusts amplification gain with the AGC signal generated by the 
AGC signal generating circuit 33 automatically. Thereforethe amplitude of the input signal 
outputted from the receiving amplifying circuit 12 is not concerned with the strength of an 
input signalbut is always held at a fixed value or range. 

[0039]According to this examplethe receiving amplifying circuit 12 suspends an amplification 
variable functionand has the frieze function to maintain the last state. The frieze function 
operateswhile the sending signal is generated by under [ 20 ] transmission (i.e.a sending 
circuit). The sending signal outputted from the transmission antenna 21 during transmission 
is received by the receiving antenna 11. Thereforeif the receiving amplifying circuit 12 is 
operatingthe receiving amplifying circuit 12 will cause malfunction. In this examplemalfunction 
is prevented by suspending operation of the receiving amplifying circuit 12 during 
transmission. 

[0040]The logic clock generation circuit 31 inputs the input signal outputted from the 
receiving amplifying circuit 12carries out dividing of the carrier reception signaland generates 
the clock for logical operations. The clock for logical operations outputted from the logic 
clock generation circuit 31 is used for the recovery of a logical operation and dataetc. 
[0041 ]The pause signal generating circuit 32 inputs the input signal outputted from the 
receiving amplifying circuit 12and detects a pause period. The pause signal which directs a 
pause period is supplied to the transmit-clock generating circuit 35. As explained with 
reference to drawing 8 Da pause period is a time of a modulated wave form being OFFwhile 



having received the input signal. When a modulated wave form is OFFby ASK modulationa 
carrier reception does not exist 100%. In 10% ASK modulationeven when a modulated wave 
form is OFFthe carrier reception of 90% of amplitude exists. A pause signal is supplied also to 
the logic clock generation circuit 31. During the pausefrom the logic clock generation circuit 
31 the unstable clock signal outputted is masked and it stabilizes. 
[0042]The transmit-clock generating circuit 35 generates the clock for generating the 
transmission carrier of a sending signal. Although the transmit-clock generating circuit of this 
example is explained in detail laterit includes a PLL (phase locked loop) circuit. The clock 
from the logic clock generation circuit 31 is used for the phase comparison circuit of a PLL 
circuit as reference frequency. While the logic clock generation circuit 31 is not generating 
the clockif the phase comparator operatesan error signal will be generated and a PLL circuit 
will not generate right oscillating frequency. Thereforewhen the clock is not outputted from 
the logic clock generation circuit 31 operation of a phase comparator is suspended and the 
frieze function to maintain the state in front of a stop is provided. In the case of threethe 
frieze function of the transmit-clock generating circuit 35 of this example operates next. 
(1) A pause period (3) dumping period when the sending signal is generated and (2) pause 
signals exist [0043]Firstwhen the sending signal is generatedthe logic clock generation circuit 
31 does not generate a clock. It gets down with uphill communication and communication is 
performed by turns in time sharing. Thereforean input signal is not received during a 
transmission period. The receiving amplifying circuit 12 does not operate with a frieze 
function as mentioned above during transmission. Thereforesince a carrier reception does 
not exist during a transmission periodthe logic clock generation circuit 31 does not generate 
a clock. 

[0044]Nexteven if it is under receptionin a pause perioda carrier reception does not exist as 
mentioned above. Thereforethe logic clock generation circuit 31 does not generate a clock. 
By ASK modulationthe carrier reception of 90% of amplitude exists also during the pause 10%. 
[0045]Thereforea pause period may also be made to continue in the case of 10% ASK 
modulationwithout making operation of the transmit-clock generating circuit 35 freeze. 
[0046]Nexta dumping signal and a dumping period are explained with reference to drawing 10 . 
Drawing 10 A is an enlarged drawing of a transmission carrier waveformand drawing 10 B 
shows the dumping signal which was behind [ the termination of a transmission carrier 
waveform ] in the phase about 90 degreesand is equivalent to drawing 9 D and drawing 9 E. 
Drawing 10 C shows the sending signal transmitted from the transmission antenna 21. As a 
dashed line showseven if a transmit carrier signal is completedactuallya sending signal does 
not serve as zero promptlybut an attenuated wave train remains. While the attenuated wave 
train remainsoperation of the receiving amplifying circuit 12 cannot be made to start. 
[0047]A dumping signal is used in order to eliminate the attenuation component of a sending 
signal. A dumping signal is generated in the zero crossing point of a sending signal like a 
graphic display. This zero crossing point is behind [ the termination of a transmit carrier 
signal ] in a phase about 90 degrees. After a dumping signal is generateda dumping period is a 
period until attenuation parts are eliminated and a transmit carrier signal stops existing 



thoroughlyand is decided by experiment. The receiving amplifying circuit 12 does not operate 
during the dumping. Thereforesince a carrier reception does not existoperation of the 
transmit-clock generating circuit 35 is made to freeze. 

[0048]Nextthe automatic gain control function of the transmission amplifier circuit 22 is 
explained. The transmission amplifier circuit 22 is constituted so that it may become the 
value or range with optimal strength of a sending signal and amplification gain may be 
adjusted automatically. [ from the transmission antenna 21 ] The optimum value of the 
strength of a sending signal is decided by distance between the IC card communications 
department 2 and the reader writer 5 for IC cards. That isas long as the distance between 
both is largethe strength of a sending signal may be largeand as long as the distance 
between both is smallthe strength of a sending signal may be small. 

[0049]From the output of the receiving amplifying circuit 12the AGC signal generating circuit 
33 generates an AGC signaland feeds it back to the receiving amplifying circuit 12. With an 
AGC signalthe receiving amplifying circuit 12 performs automatic gain controlgenerates 
further the signal which directs the distance between the IC card communications 
department 2 and the reader writer 5 for IC cardsand supplies it to the transmission amplifier 
circuit 22. The transmission amplifier circuit 22 adjusts the strength or amplitude of a 
sending signal from the distance signal supplied from the receiving amplifying circuit 12. 
[0050]The example of the receiving amplifying circuit 12 is explained with reference to 
drawing 3 . Input-signal LA from which the receiving amplifying circuit 12 of this example was 
obtained from the receiving antenna 1 1 1t has AD conversion circuit 123 for carrying out the 
AD translation of the AGC signal supplied from the arithmetic amplifier 121 which carries out 
the differential amplifier of the LBthe variable attenuator 1 22 for automatic gain controland 
the AGC signal generating circuit 33and obtaining digital signal AGCAD1 and AGCADO. As for 
the variable attenuator 122an AGC signal is supplied to the gate including a MOS transistor. 
The profit of the whole containing the amplifier 121 is adjusted by an AGC signal. When the 
distance between the IC card communications department 2 and the receiving antenna 1 1 is 
shortdeep bias is added to a MOS transistor and an ON state becomes strong. On the 
contrarywhen distance is longbias will become shallow and will be in an OFF state. It 
becomes possible for the excessive input to the amplifier 121 to be controlled by this 
workand to amplify normally. 

[0051]As mentioned aboveoutput signal AGCAD1 of AD conversion circuit 123 and AGCADO 
show the distance between the IC card communications department 2 and the reader writer 
5 for IC cardsand they are supplied to the transmission amplifier circuit 22. 
[0052]With reference to drawing 4 the example of the transmit-clock generating circuit 35 is 
explained. The sending circuit 35 of this example includes a PLL circuit as mentioned above. 
This PLL circuit has the phase comparator 351the charge pump 352and the voltage 
controlled oscillator 353. The frieze function is provided in the transmit-clock generating 
circuit 35 of this example. OR circuit 354 for supplying a pause signala dumping signalor a 
sending signal is formed in the input side of the phase comparator 351 and the charge pump 
352. When dumping a sending signala pause signalor a signal existsthe phase comparator 351 



and the charge pump 352 suspend operationand maintain the last state. The charge pump 
352 is a current drive typeand provides a hold facility. The stop period of the comparison 
operations by the phase comparator 351 is until normal generation of a receive clock is 
startedbut an experiment determines it. 

[0053]The 1/2 counting-down circuit 355 is further formed in the transmit-clock generating 
circuit 35. A dumping signal is behind [ a transmission carrier ] in a phase 90 degreesas 
explained with reference to drawing 9 . The output SCK of the 1/2 counting-down circuit 355 
is used in order to generate a dumping signal. 

[0054]With reference to drawing 5 the example of the logic clock generation circuit 31the 
pause signal generating circuit 32and the AGC signal generating circuit 33 is explained. The 
logic clock generation circuit 31 of this example generates a clock signal for the differential 
output from the receiving amplifying circuit 12 with a zero cross comparator. The pause 
signal generating circuit 32 of this example carries out Carrier Detect of the differential 
output from the receiving amplifying circuit 12 with the comparator 321 with offsetby the 
single-shot trigger circuit 322generates a broad pulse and generates a pause signal using this 
broad pulse and clock signal. The AGC signal generating circuit 33 is obtained by carrying out 
sample hold of the waveform by which envelope detection was carried out with the carrier 
signal detected with the comparator with offset including a MOS transistor. 
[0055]The example of the transmission amplifier circuit 22 is explained with reference to 
drawing 6 and drawing 7 . As shown in drawing 6t he sending circuit 22 of this example 
includes the dumping circuit 222 which inputs the arithmetic amplifier 221 with an automatic 
gain control function which inputs the output signal SCK and the transmission antenna 
driving signal DRV of the 1/2 counting-down circuit 355and the dumping signal DUMP. 
Drawing 7 shows the example of composition of the arithmetic amplifier 221 with an 
automatic gain control function. Like a graphic displaythe arithmetic amplifier 221 inputs the 
output signal AGC-CNT signal from the power supply voltage Vdd and the AGC signal 
generating circuit 33and the transmission antenna driving signal SDRVand has the function to 
adjust amplification gain automatically so that amplitude may become a predetermined value 
or range. 

[0056]The transmission antenna driving signal DRVOUT outputted from the two arithmetic 
amplifiers 221 is supplied to the transmission antenna 21. An antenna drive system is a 
differential series resonance type. 

[0057]The dumping circuit 222 consists of two MOS transistorsand it is constituted so that a 
dumping signal may be supplied to the gate. The output of the dumping circuit 222 is 
connected to the transmission antenna 21. At the time of the end of a sending signalwhen 
the dumping circuit 22 carries out dumping operationthe damped oscillation of a sending 
signal is eliminated and the start of operation of the head amplifier 12 is quickened. 
[0058]With reference to drawing 1 1t he composition of the receiving antenna 1 1 and the 
transmission antenna 21 is explained. The shields 1 1C and 21 C are formed so that the 
magnetic field generated by both may not interfere in the receiving antenna and transmission 
antenna of this example mutually including the coils 1 1 A and 21 A. The receiving lead 1 1 B and 



the transmitting lead 21 B are connected to the both ends of the receiving antenna coil 1 1A 
and the transmitting antenna coil 21 A. The path of the coils 1 1 A and 21 A of both the 
antennas 1 1 and 21 may be the same. 

[0059]The two antennas 1 1 and 21 are arranged at a position in which the magnetic field 
generated by the coils 1 1 A and 21 A does not interfere mutually. That isonly a suitable 
distance leaves the two coils 1 1 A and 21 Aand they are arranged. Like a graphic displaythe 
magnetic flux generated by the coil 21 A of the transmission antenna 21 penetrates the coil 
1 1 A of the receiving antenna 1 1 . Howeverthe vector of the magnetic flux generated inside a 
coil among the magnetic flux generated by the coil 21 A of the transmission antenna 21 and 
the magnetic flux generated outside has turned to the counter direction mutually. 
Thereforewhat is necessary is just to set up the distance between the two antennas 1 1 and 
21 so that the magnetic flux of a counter direction may offset each other to each who 
penetrates the coil 1 1 A of the receiving antenna 11. 

[0060]With reference to drawing 1 2t he example of the reader writer 5 for IC cards is 
explained. The reader writer 5 for IC cards of this example is provided with the following. 
The output of the waveform shaping circuit 54 for operating orthopedically the signal 
outputted from the detector circuit 52the receiving amplifying circuit 53 with an automatic 
gain control functionand receiving amplifying circuit for detecting the envelope of the 
amplitude of the input signal from the antenna coil 51 and the antenna coil 51 to a square 
waveand a waveform shaping circuit. The demodulator circuit 55 and the digital disposal 
circuit 56 for getting over to a data signal. 

The drive circuit 62 for generating an antenna driving signal from the sending signal from the 
modulation circuit 61 and the modulation circuit 61 for modulating send data to a transmit 
carrier signal. 

[0061]The reader writer 5 for IC cards of this example may be the same composition as the 
conventional reader writer for IC cards except for the receiving amplifying circuit 53 having 
an automatic-gain-control (AGO function. 

[0062]As mentioned abovealthough the example of the personal digital assistant of this 
example was explainedunless this invention exceeds the range of this invention indicated to 
Claimsnot being limited to an above-mentioned example will be understood by the person 
skilled in the art. 
[0063] 

[Effect of the Invention]According to this inventiona personal digital assistant is effective in 
the ability to receive service equivalent to an IC cardwithout having an IC cardsince it has an 
IC card function which can communicate between the reader writers for IC cards. 
[0064]According to this inventionsince it can communicate between the reader writers for IC 
cards when only a predetermined distance brings a personal digital assistant close to the 
reader writer for IC cardsthere is an effect that it is user-friendly compared with the 
conventional IC cardand an use area is wider than an IC card. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1 l it is an explanatory view for explaining the personal digital assistant concerning 
this invention. 

[Drawing 2] It is an explanatory view for explaining the example of the composition of the IC 
card communications department of the personal digital assistant concerning this invention. 
[Drawing 3] It is a figure showing the example of the receiving amplifying circuit of the IC card 
communications department of this invention. 

[Drawing 4] It is a figure showing the example of the transmit-clock generating circuit of the 
IC card communications department of this invention. 

[Drawing 5] It is a figure showing the example of the logic clock generation circuit of the IC 
card communications department of this inventiona pause signal generating circuitand an 
AGC signal generating circuit. 

[Drawing 6] It is a figure showing the example of the transmission amplifier circuit of the IC 
card communications departmentand a dumping circuit concerning this invention. 
[Drawing 7] It is a figure showing a part of transmission amplifier circuit of the IC card 
communications department concerning this invention. 

[Drawing 8] Since this invention is startedit is a figure showing the example of generation of 
the signal transmission from the reader writer for IC cards to the IC card communications 
department. 

[Drawing 9] It is a figure showing the example of generation of the signal transmission from 
the IC card communications department concerning this invention to the reader writer for IC 
cards. 

[Drawing 10] It is an explanatory view for explaining the example of a dumping signal. 
[Drawing 1 1] It is an explanatory view for explaining the example of the antenna of the IC 
card communications department by this invention. 

[Drawing 1 2] It is an explanatory view for explaining the example of the reader writer for IC 
cards by this invention. 
[Description of Notations] 

10 [ — Detector circuit] — A receive section and 1 1 — A receiving antenna and 12 — A 
head amplifier and 13 14 [ — A transmission amplifier circuit and 23 / — A modulation 
circuit and 31 / — A logic clock generation circuit and 32 / — A pause signal generating 
circuit and 33 / — An AGC signal generating circuit and 35 / — A transmit-clock generating 
circuit and 40 / — Digital disposal circuit ] — A waveform shaping circuit and 15 — A 
demodulator circuit and 21 — A transmission antenna and 22 



